the ratio R/S would have been proportional to s ø'5. But, in fact, as first noted by Edwin I•Iurst, the R/S ratio of hydrological and other geophysical records is proportional to s a with H % 0.5. I-Iurst's original claims must be tightened and hedged, and his estimates of H must be discarded, but his general idea will be shown to be correct. We have shown elsewhere that this behavior of R/S means that the strength of long-range statistical dependence in geophysical records is considerable.
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Fig. 1. Construction of the sample range R(t, s). To draw this graph, the function X*(t) was measured arbitrarily from its sample average over the sample from t = I to t = T. That is, instead of X*(t) itself, we have plotted (as a bold line) the function D(t) = X*(t) --(t/T)X*(T). The replacement of X*(t) by D(t) has made the graph more legible but does not affect the value either of A(u) (see below) or of R(t, s). (Moreover, since empirical records are necessarily taken in discrete time, the function D(u) should have been drawn as a series of points, but it was drawn as a line for the sake of clarity.) The function a(u), as marked, stands for X*(t -[-u) --X*(t) --(u/s) [X*(+s) --X*(t)], and the sample range is defined as R(t, s) = maxo_<,_<, A(u) --min0_<•_<, A(u).
next paper. As a result, R/S may not be the most suitable statistic when strong cycles are present. The marginal distribution of the record, on the contrary, affects little the behavior of R/S. This also will be discussed in our next paper.
The records we studied fall into three categories of subject matter.
(1) Recent hydrological records of streamflow, rainfall, and temperature measurements. The longest among such records are the records of annual maximum and minimum stage for the River Nile.
(2) Fossil hydrological records such as tree ring indices and varve thicknesses, and other records of geologic deposits. (The importance of such records in hydroIogy will be discussed in the last section of this paper.) (3) Other miscellaneous records, such as sunspot numbers, earthquake frequencies, and directions of river meanders.
The figures in this paper reproduce a small proportion of our present files. We have withheld many figures that would be purely repetitive and a few that require extensive discussion. The remainder of the paper is devoted to a table of rough estimates of the H-coefficient (the basic parameter of Hurst's law), and to a text devoted to three subjects' definitions, pitfalls in the statistical estimation of H, and the significance of Hurst's findings in geophysics.
SOME DEFINITIONS
The following definition of the rescaled range for an empirical record is parallel to the definition of the rescaled range for a random process, as given in Mandelbrot and Wallis [1969a] . The 'final tightening' o/ the pox diagram. Let the total sample run from t = i to t = T. For small s, the starting points t can be so selected that the corresponding subsamples from t + i to t + s remain nonoverlapping, whereas the number of subsamples remains In other examples, the basic 1-year cycle and its subharmonics overwhelm the long-run interdependence expressed by Hurst's law, and the value of H cannot be inferred graphically from the pox diagram of R/S built with the raw data. The presence of several periodic elements is measured in cumulated numbers of strata, the nth items in the record being the thickness of the nth stratum. The record is seen to be highly non-Gaussian. 
Let X(t) be a record containing T readings uniformly spaced in time from t = i to t = T, and let X*(•) designate E'•:• X(u). Thus, X*(s) is the average of the first s readings and s -• [X*(• + s) --X*(t)
]
